Dear Editor, The nuclear mitotic apparatus protein (NuMA) is mainly distributed inside the nucleus during interphase. During mitosis, NuMA functions in focusing microtubules toward the mitotic spindle poles and bundling spindle microtubules to centrosomes. NuMA is a 237-kDa protein with the discontinuous coiled-coil spacer between N-and C-terminal globular domains that can form parallel coiled-coil dimers E200 nm in length. 1 We previously reported that NuMA interacted with RNA export factor 1 (Rae1) during mitosis 2 and this interaction is important for spindle bi-polarity formation. 3, 4 On the other hand, the role of NuMA in interphase cells is understood to a lesser extent. Here, we first examined whether transient overexpressed NuMA altered cell cycle progression. Human NuMA (full-length) tagged with GFP at the N-terminus was expressed in HeLa cells (Supplementary Figure 1a left panel) . We next determined whether cell cycle progression would be altered by NuMA overexpression by FACS analysis, we found that overexpressed NuMA led to the slight reduction in apoptotic cells fraction (indicated as *) from 8.6% to 5.3% (n ¼ 3 sets of independent experiments; Supplementary Figure 1a right panel).
Interestingly, we and others found that nuclear pore proteins (Tpr 5 and Nup98 6 ) associated with tumour suppressor p53, causing growth arrest, apoptosis and autophagy, through the regulation of a different set of target genes. 5, 6 p53 is the most commonly mutated gene in human cancer and is frequently referred to as the 'guardian of the genome'. In response to genomic stresses, p53 and p21 drive cell cycle arrest giving more time for genomic damage to be repaired before cell division or moves to apoptosis eliminating irreparably damaged cells. 7 As Rae1 is also associated with Nup98, it led us to surmise the potential regulatory mechanism between NuMA and p53.
To further address this possibility, we tested the mRNA and protein expression of several p53-target genes by quantitative RT-PCR (qPCR), immunoblotting and confocal microscopy. In those transfecting with GFP-NuMA in HeLa cells, we found upregulation of p53 mRNA (Supplementary Figure 1b  upper panel) . Besides, we observed the enhanced mRNA expression of p53 downstream genes p21 (cell arrest) and PUMA (apoptosis) but not DRAM (autophagy) in triplicate experiments (Supplementary Figure 1b upper panel) . Consistently with qPCR data, we found ectopic overexpressed GFP-NuMA markedly increased of p53 and p21 protein expression, while only faint signals in GFP-vector alone control cells via confocal microscopy (Supplementary Figure 1c) and immunoblotting experiments ( Supplementary  Figure 1b lower panel) . Our results reveal for the first time that ectopic expression of NuMA can manipulate endogenous p53 and p21 transcriptional expression during interphase. In this regard, it will be particularly interesting to examine the detail mechanism in apoptosis via the upregulation of NuMA-p53 interaction in near future.
During this study, a report came online also showing NuMA is required for the selective induction of p53-target genes, including p21. 8 Consistent with their findings, our preliminary data also find that NuMA siRNA did not alter the nuclear morphology, gross chromatin structure, though we cannot exclude the possibility that NuMA partial depletion might change the microenvironments of nuclear compartments or our current NuMA depletion protocol might be insufficient to discover the visible changes of nuclear morphologies (data not shown). More importantly, forthcoming studies should be designated to elucidate the detailed mechanisms of how NuMA regulated p53 in mammalian cell cycle, as neither NuMA nor p53 have been identified in yeast.
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